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Object Tracking Through Multiple Cues

ZHANG Hai-qing, LI Hou-qiang
( Department of Electronic Engineering and Information Science, University of Science & Technology of China, Hefei 230027 )

Abstract In this paper a novel approach for object tracking using multiple cues is presented, based on the investigation of
human eye tracking. In this approach, multiple cues with serial structure are used in tracking. First, some candidate objects
are found through near-neighbor principle. Then multiple cues with different priorities select the candidates in-order. At last,
the only survive candidate is fined by the modified module to get more accurate tracking result. The most salient characteristic
of this approach is the principles of self-organization and self-adaptation of the changing environment during tracking. Multiple
cues compete and cooperate in the system, which make the tracking has strong adaptation and vitality. Experiments show the
robustness and accuracy of the tracking algorithm.
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Fig. 1  General framework for object tracking with serial multiple cues
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2196

B 4 DR 2R

B3 %

B8 (b) e 7 A 8 i H An gl £, it 3
A B €0 R S B AR 9 2K, AN RE R T B T 4k 22 3
FrERER , R B AR B 32 3l 00 A5 S8 BRER SR A T A
ML R P e R T 85O P BRERZ5 2R

B 8 () i iz 3l b o i 0 1 A<, BiF A — A4
B SO ER A i a2 2 B, T L P s B
B BLAE S, 5 5 7 R . e I SIS B
EFNLCHRFAE A I AR FBR 28 47 I 8 BR B, AR T AR
SOFEA MMM A T H bR HAl 2%, Bz 3h i
R AROBAR R T LT YRR TR 24
RIEATBRER A DL H o

P 8 (d) BREF£L AR DX, i T BR R DX Y
0 55 4 P8 00 B0 (0 AR UL R AT SO BEOR [R] it g 23
RFE R 280, 5 2 2l SR B X A AR 2R AT B
i SEER 25 R A B, 500k aT UAS 2 IE A 09 BR B 4508 .
K 8(d) i EEITE, N B AR Ny f 2R R Y
HAR bR fg 3k B Ar 8 X X0k ) TR
B H b B AR 2 985 TR B A b SRR
U8 OR B A b L3z Bl A B i BB R 1 B A o —
foe i H AR (B @A) AT S0 £ ST IE
5 2 1 d S F) R B2 45

i S g v] AR B, 5T A AT A5 R B 2 4Rk H
PREREZ DT VEA RO A A2 T HAR 2 DR,
T 1 2 2 BRI AN 37 S A8 Al I L B R R 0 2K

5 & ®©

ARSCHR T — PR 1 3 T B AT S I 2R
PRERER T, BAE A G2 TR AT S 2 LK H AR
BREFMESL 25 T — PP BAR B SC BT ik N i 2
LR VEAT F bR ERER SR AL T — BB (9 R

S 25 R AR %07 N H bR B A AR
T PE (0 RN AR P L 35 T X B o A P R AT
BORB MG .

T H AT A5 M R J7 1 i 2 R AT R ER T
FET BT R . ST S AL, R AT S5 AT &
N HR F BR B AL AR, JF R 2 % M A oy 5 (B ER AT 5 4
h 2R R A HLVE RS, 2 RRM AR A
B A Fr ik — 22 098 5 93 A AR SC4 1 B R R 7
V5 SE IR DAL b e ek 20 3 A i B Y
S IR R R R T AR T Y ) R —

% %% Sk ( References)

1 Comaniciu D, Ramesh V, Meer P. Real-time tracking of non-rigid

16

objects using mean shift[ A]. In; Proceedings of IEEE International
Conference on Computer Vision and Pattern Recognition[ C], Hilton
Head Island, South Carolina, USA, 2000:142 ~ 149.

Collins R T. Mean-shift blob tracking through scale space[ A]. In:
Proceedings of IEEE Computer Society Conference on Computer
Vision and Pattern Recognition [ C ], Madison, WI, USA, 2003
234 ~240.

Lee Mun Wai, Cohen I, Soon Ki Jung. Particle filter with analytical
inference for human body tracking[ A]. In: Proceedings of IEEE
Motion and Video Computing[ C], Florida, USA, 2002.159 ~ 165.

Ozyildiz E, Krahnstover N, Sharma R. Adaptive texture and color
segmentation for tracking moving objects [ J].

2002, 35(10) : 2013 ~2029.

Pattern Recognition,

Baumberg A, Hogg D. An efficient method for contour tracking using
active shape models [ A]. In; Proceedings of IEEE Workshop on
Motion of Non-rigid and Articulated Objects [ C ],

USA, 1994:194 ~199.

Austin, Texas,

Triesch J, Malsburg C. Self-organized integration of adaptive visual

cues for face tracking [ A]. In: Proceedings of the Fourth IEEE

International Conference on Automatic Face and Gesture Recognition
[C], Grenoble, France, 2000:102 ~109.

Shen C, Hengel A, Dick A. Probabilistic multiple cue integration for

particle filter based tracking [ A ]. In: Proceedings of the 7th

International Conference on Digital Image Computing: Techniques and

Applications[ C], Sydney, Australia, 2003:399 ~408.

Itti L, Koch C. Computational modeling of visual attention [J].

Nature Reviews Neuroscience, 2001, 2(3) :194 ~230.

Wolfe ] M. Guided search 2.0 a revised model of visual search [ J].

Psychonomic Bulletin & Review, 1994, 1(2) : 202 ~238.
Friedman-Hill S R, Wolfe J M. Second-order parallel processing:
Visual search for the odd item in a subset [ J]. Journal of

Experimental Psychology: Human Perception and Performance,
1995, 21(3) :531 ~551.

Zohary E, Hochstein S. How serial is serial processing in vision?
[J] Perception, 1989, 18(2): 191 ~200.

Neisser U. Cognitive Psychology [ M]. New York, USA: Appleton
Century Croft, 1967.

Gerhard Winkler. Image Analysis, Random Fields and Dynamic

Monte Carlo Methods [ M ]. New York, USA:
1995:293 ~294.

Springer,

Aheme F, Thacker N, Rockett P. The Bhattacharyya metric as an
coded data [ J ].

absolute similarity measure for

Kybernetika, 1998, 34 (4): 363 ~368.

frequency

He D C, Wang L. Texture features based on texture spectrum [ J].
Pattern Recognition, 1991, 24(5) :391 ~399.

Harvey Andrew C. Forecasting, Structural Time Series Models and
the Kalman Filter [ M ].
Press, 1989.

Cambridge, UK. Cambridge University





